Abstract: Regardless hemifacial spasm (HFS) or trigeminal neuralgia (TN) is commonly caused by an offending artery, 36 cases caused by an arteriovenous malformation (AVM) have been reported in the literature. However, the concurrent HFS and TN caused by AVM have never been reported so far. We reported a case of coexistent HFS-TN associated with a huge AVM, and the symptoms of both spasm and pain relieved gradually after endovascular embolization of the nidus. The etiology and pathogenesis as well as the treatment of this disorder are discussed and reviewed in the article.
PATIENT AND METHODS
A 24-year-old woman presented with chief complaint of facial spasm and pain in her left side. The symptom of facial spasm started 3 years ago. Initially, it involved only the lower eyelid and occurred several times a month lasting for 10 to 20 seconds, which was inclined to be induced by emotion. Then, it gradually spread to the whole left face including muscles around the mouth. Hemifacial spasm was diagnosed and treated with carbamazepine. About half a year before admission, she started to have an ipsilateral face pain, which was shock-like, and the attack was not synchronous to the spasm. Being impressed as coexistent HFS and TN, the patient was admitted. She was then evaluated using magnetic resonance imaging with gadolinium enhancement, and a huge AVM (about 8.0 cm in diameter) in the cauda cerebelli was unexpectedly found (Fig. 1) . Digital subtraction angiography confirmed that the nidus was fed by bilateral superior cerebellar arteries and drained quickly into the straight sinus (Fig. 2) .
Although the patient presented with the symptoms of TN and HFS exclusively, we decided to treat the AVM first with Onyx embolization because the latter is more risky than the former is. The procedure was carried out by means of catheterization through the right femoral artery. After placement of the guide catheter, the steerable system microcatheter was then advanced through the Neuron guide catheter over a steerable guidewire. An Onyx-18 was injected. Reflux was kept to a minimum during injection by a slow constant controlled injection rate, which succeeded in occluding a significant portion of the AVM nidus. As serial angiography from the left vertebral artery demonstrated that the most part of the AVM was angiographically occluded (Fig. 3) , the microcatheter was withdrawn under slow steady traction without complication.
RESULTS
Although not all the nidus was embolized during the endovascular therapy, the patient was fortunately free of HFS within 3 days and of trigeminal neuralgia within 10 days. During the 14 months of follow-up, the patient was good without recurrence of HFS or TN.
DISCUSSION
According to the literature, the concurrent TN and HFS caused by an AVM have never been reported before, except for 36 cases of either HFS or TN caused by AVM (Table 1) . 7Y33 These cases consisted of 30 TNs and 7 HFSs with a mean age of 45.4 years. It could be caused by a tortuous feeding artery, a varicose draining vein, or the nidus per se compression. The treatment and outcomes varied in the literature. Most of the patients underwent from open surgery to resection of the nidus and/or to decompression of the V or VII roots. Some patients underwent from endovascular intervention to embolization of the AVM. Basically, those who underwent removal of AVM plus microvascular decompression (MVD) had a better outcome than others.
Cerebellar AVM is a common cause of intracranial hemorrhage, particularly in younger populations. 34, 35 It was reported that there is an approximately 2% to 4% yearly risk of hemorrhage with an approximate 18% mortality 36, 37 ; a hemorrhagic ictus may occur in about 68% of those posterior fossa huge AVM. 38, 39 And the management of nonruptured AVM is not free of controversy in the current literature, as there is the possibility of spontaneous bleeding and becoming a true emergency. That is reason why most of the authors put emphasis on the management of AVM rather than the TN or HFS.
As the etiology of coexistent HFS and TN associated with AVM is considered, we think it is still caused by a neurovascular conflict, despite little chance. Basically, HFS or TN often occurs in the elderly. Because of the brain sag and arteriosclerosis with aging, the nerve roots and surrounding arteries get closer to each other, and the chance of neurovascular contact rises. Three years ago, we analyzed 9 patients with concurrent HFS and TN who had undergone MVD in our department, and we found a looped vertebrobasilar artery shifted to the suffered side in 8 patients. 2 In this case, despite a little probability, we believed that the hemodynamics of a huge AVM make the cerebellar arteries close to the facial and trigeminal nerves contact to the nerve roots. Accordingly, we choose a less invasive method to treat AVM first for this young patient, and the postoperative outcome supported our hypothesisVwith normalization of the hemodynamics, those contacting arteries gradually withdraw from the nerve roots. Nevertheless, this patient was lucky enough to have a complete relief after endovascular treatment. If she was not, we think a later craniotomy is needed to cut the residual nidus as well as decompression of the V and VII nerve roots. 
